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A po.po.e to be p",.ented a< tho 1969 """-I Conf.",n<e of the C-.Ht~
on gle<t"",lco, M!JIIO, So.ttle, lIo..hl"6tOl', May 6-7.
Pre.ent hl8h....y locatloo procedure. <nne.nt", ... 00 til. _tele
al'd ",,~e '.Pecto or only a rev alt.,..,.,...... Hev technique. a",
""iul",d to u.lot tbe de.l", .ng'nee, In ,...,pldly generating and
obJec:tl ..ly u ..... I"I! l..ge, n_TO of alte,..,.,Uve., po.rtl<lll&rly
during tile InIU&! paMI"" plIue. wben ...glone.l otucll...... ""d..r_
taken and gen.",Uoed eoer'd.,... d.t.""lned.
A pr<>totypo -.1 of a "Qeno",lh.d £..",,""~ld.d ~te ~l.e<Uon
(OCAIIS) 5y......• 110.. boen de.l_d and t.otd at t"" !nIlI&n& t ...
• 1..... The OCARS Sy.t.... utllhna t.lIo II1&II and _ohlne oocol"dllllJ l.(l
thol, copo.bIUtI." tlle .., <ont""to tlle &n&ly... O"~ _ke. ouu._
.."nto or olt.,.I\OU... on til. bo.1o or do...<.oroge, "'tel.vol. &n<l
....nl""laU"" runotl"". Wldertoken by t.lIo <_t... Inro.....u""
.x<hottge..... f'oo'Utotd til.......", tile ••• Or .totlotlool and 8l"O.phl-
col dlopl.o¥••
Th. 'YO"o proc...e••ultable .....""'. of .och hlgh-r location
rocto, ul""l.ed by tl>o elllJlneer to prod"".. a uri... of .tlUty
.urrao.... Thot•• • urroeeo ..y be '",,"lnod In vorl"... P""(IO'U"'" to
pt'Od""e ..,lUj>le roe'or utllHy ,u,""'e•. lie_ted ooIn1_ poth
.tIOly.l. or til.... utility .ur""'", gene""''''' a ••,leo or oltoctlOUve
I.oc.tl"". betveen .ny origin 'M d... tllWlUon, In ..,... or ... I.oe ...d
loc.tlon fieto... alone or In ,,,,,"I_Uo<>. '!'he .en.Hhl<y or 'h..
locat1ona <.0 t.lI. vorl...,. fie'oro ..... <""'tIOU"". to .....ure<t by
~rlng .uhotq""nt ebOle•• to t.lIe flut obOle...
'!h.... p,""""d 1l1uo',....d by o:aoople. rr,. t.lIo ....
..... ..udlo.. Th ult••hOV ~.OV t.lIe .. leoU"" et new hlgh""
eo<rlde.. I. aU"""", by tlIe ..rlou. loc.u"" fieto......rleetl"l!'




\. ""'I....~· *"" _ .... /I. "11.,. ••
.l'~ID' Ilostn-;r 1Ie~ ~.
~ Unl ...,..",
10 _ ..I. 'M __~. 1>~ 100<0."011 repro.....• ... pa'lo ."
_1 lal _r" &0 ~. _ ••\ ,. "',.. of~ eoo<_
"1<11,. "Pula. no. ...,.,"1<, to 1> ~U r J>..
_Ial ..... ..--t< _,..,.,.," cr~ t ...., ...._~.•
.... _ 1"".-.I"Sl,r apparoll' ,. _ ..... _ .
Duo t. '1M _ "'-J>O""" ltal ....·I_. VO 'U ~·1l1_ 1'_'._
U"" _ ......... <_ h.", "" llft _'rl< ODd_~
onaljrol. or .,......'1 1>' rev.H mo·' ..... I"",..,." .u_.."
.....H ""I, -.. ~_l.e l¥-Io 10 _,·.aku .' aU O'*f:"& I.
tho Pl-omlng P""<'I"; \.be t """ ~ul_ ", ",p'"I,
and ... , .. tlft1;/' and 1,.· ~Ional 1.1"'_ 01 ........'10••.
'!'lIn ""por <lor ,,,,,. ,1>< .....teTl,I"ll Los1< ...J ."""",.aU""",l
"""".d.......r 'I>< ,...,to'l'!'" ~ne...lln<l !<.""put.<-t1dod ~,.
JIolo<-tlon (0CAAlI) $,,,..,. !'h. OCAR:; S,......... I.o<rn d... Lol"" ,,_
.ld tho ...Ir;n Q"~l_. durIng tho 'nIU.I .~. of .~. 10'"""",,
pl"",,'''ll .""'.... 'h~ oM or UN' .""""tee roc d..........S'> .hoI
..",,,,,loU """'.._.
n I_.t of till' ':ra'" ..... "_0,," by 'M '""ano.
S......... H,p-.y C.-s..lOll and. tile _. or "",,II. Iloo40: ~.........
U.l_ ~po' hu "'" bo.d tho _rlt or u..l _I.v. fbo opltllou,
OlOdlnp 1...1.... upre ,d I. Ull ",rt. ....~ ~r 'ho
••..-.0 "'" _ ••...,.u~ , n< .-. or u.. ...........''''1'
_""I .
'\. ~IUI """"'., n.HI.....1......t """r......... _, I:\:Iot...u
110_"".1..,,,,,,,_. DeJO"Tl-' of ee-tl..,. ........., Al..p.o.o
10....__..• h ......... f'hoo:;: _'''7 !.No.... '7
'_rt II. IUL.., I'ro_oo..... _ ... ~l_r. AlflW.'o
,"""'''''"' .•. ,<111 _ PlIo' & <'7 lal.on........ _I ~f ehll
llooIP_rl"" ....- u"l",nlt,.
'l'II! HIQf\lAY Pl/l1llfI1IC mo::l:S5
'!'he HI!!!>""Y pl.o.nnl"'" Hle,....,..,hY
The ldenUfle.Uoo or tile be.. h1&h~ loc.tlon In..,I..,••
h1e,....obloally_.. ruotUl'lld _""nHal <1eololon 1''''''.... 'I'he 1oo."on
i, don""d with ve.to. ""d uea < 1'"".1""" In • ,e<1u or .top$,
nob fo_n,g • l-o."l In tho blo ,."hy. T.bl0 1 .bOYt thi, ",l..o_
Uon..,lp ""d dorl"", fl." .1&00Io,"" 100010.
Th...."", to..-4 ·"'U.....- by _I. ( 110), oon..ln thr"Otl
".etlvltlo.·. Tho <10... illponUon ",tlnty ooneo.... tho oollo<Uoo
""d ....pllng of .ult.ble I"fo.-U.... for all raeto.. 1>&11 • ."d
""nl""n'; th••••,."b ",UvUl Inoludu o...l ....uoo of tbo do.., ""4
go"" ....Uon of "hunath",; tho ""lo<tI"" actlvity In"olv., eboo.ing
_ the .l<e,..,.U.". go nt.04.
P'II{l.l.n 1 ""p"'.en "'1' of • bypotlletloal .out. looeU""
p"'bloo> ,n<! .ho,," tbe '''''t101 ....laU""..,I"" of tho ".1""," aoU"".
end oetlntlu. Thuo ..... l.tt.",d In til. or<l•• UIoy ""'" lfO""....t.d
end .va.l""t.o<I. Th. ""l..UOll of tl>< oorrldor 10 of -.tor 1Jopo,,,",,oe
In hlAll_ loo.Uon 1".ut!lll'U""",
Cla..U·\<Ollon or Hlp"""\, L«"U"" p.otor.
HIAlI~ location tulor. l""lud. th~ "...u....l .od ..,__e
O<>ftditl"". ~Ioh .rroo, the 'olonUon or MAlI-,- _', 00••100•• ,
."".... , ••d allv-nto. At UIY Level In the blAll_ plannl.!
bl."""h" two group. of loc.tlon f.e"'.. e.n be dIoUllll"lohe<l.
Th."" ....ho",," I.. 'lg'IU"O 2.
The fIrot lP"OUp 1",,1"".. til.,......ton ""loh ....,. 1>& """d to
donne. p..dlll1nal')' ... or .h.,..,.tlve•• 51"". 'h.y .... 1>& ,'uclle<l
vlthon' ....f ....."". to...., p....1o<...d o1.... ,.".,U ... , the.. r.ceoro .....
.......d ·""",to-'''''o",,''''.,,' rae,or.·.
Tho ....ond Jl"OIlII of h1Al1vs¥ Looatlon foe'o•• 10 ..- 10 d.fl".
the p""lIlI1na'1 .1..rtII>tl .... '0 prod""•• flnal ... of al"'maU..,••
Tho•• ro.oto.. o""""t be derlned .'<01" Vltb ...r..o~oo to • 1'....
... Ieot.d 01"',.".,'1"", .......... ,I><... ro... <.ll.~ ·"""',"odopendo.t
.... to<o·. 110m' """'''' <l<ponllont tutor. 0"" only be deoorll>od ., 'ho
love. 10...10 or the blgll""l pLanning h1e<.,."hl. '0," t "o., h ,.
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-, '--_.".._ ...-''''''''0>- ...... "
~IGUII['. _ HYPOTlIETICAL ~oun LOCAT'ON
""OllUM SHOWING THE SPATIAL RELATlONS",PS





r-~-,,~ ~ '\ .----_~"
I'II)[PEHOEN1' / "D£P[1ODE1'I1
rAtTCRS F.tlOllS

















- =..... --~ --- ---
...... ,. AlT£RH"TIVE "'''''' """""",.
,
dl.."pt.1ft ....U Or ...,.~t1....1......._1..... wHh .. oo....ldo,.
COflHquen'l.T, I. u.. ""per i.e.-a of '1>0 II.I.,.""'J' pl&Iut.l,.. bl.",,,,IIy,
_ ... U>o 0XA1lS S....t .. to ~tood to boo _. _lJ' ...the<!
>alloo..... be ..olpo<l .... _. """"_" 1,0' _ .
..t~,...th" IIp!' l.o<.U"", OMJ ... !J Pro<.....ru
&\ 1-0 _~ _ .. _ "'.111.... to ..I.." .. Dn'"
,LaIil tor ,,,,,,,_tt... r..:UH7 I. ;Or- of .. _r "r <au_
tUOI1.crc crlurlo. _ U'e hi Gn>J*I.leoo.l ~t1_ pre-
..-...., ...... (2) e-.ter-uolote<l *-Iea , _ •.
ON_lui _u :lo1e<:U_ PJoo_.
IIoIQ' -'-_...... "'111_ ~1C'l1__ 1.0 _ ••_
....1-.1 __aU""" ( 1,18), 1.1'-' _ ... I. lItt.loo o'-nl1_
uU __ ...,... Ulo7 o.ll ~ "" ""'"""" to .....
l'oll.ov1Ac ...'pO:
1) ldoemHlcaU"" 01' tile po....I ~ l<>C<1U hool.Onl,
2) M..~t.f _po at • COIWlo o. Kale, _ _11.
I'Ktor,
1} _II&"U"" or .~rluo t<>t ..... raetor _ ... ..,. • MTln
.r IV"3' ••al.. t.bo lnol.o of uUUty f'01' ~I"''''''J' 1"".U"""
.._1.0\.004 vit.h C&ch _, _.U.... I ........ or tbt.. t'aotor,
\) the ......I ...U Qt lbo......1&1' In _ r••hI"" u, de,or-
101"" _ "ben tOr all ~t.on... all""" by .one. or
001",,140••• of gr&¥ K ..le•.
'nIo ",,\.11o.. boli _. p'l'Illcal , .....d""". aro po,rUcl&hrly
11011.1.0 to 01'0 ....'0. bl sw,J4'Ctlyltt to _ '0 ..,t•• tJIo
...q.l. dUM. 4uri0ll ~ <<l<IOtruoUon of t.II<I lndIYI~,.u !"&oten'
...... la,r. or in tbe ot.....u"" or tho Uo.1 ~u.".. rn:. tile
<ooI>to'" ......!aT<. IJJ.alnatl... or .""b bl _ .. 4Itn<lllt.
Aloo, 0.. _ of crapblco.1 p....""""'. do.. not "vt-.tl<&ll¥
I-" to ..,... .frlet""t <IDOoln1" p............. Tbo ...l_t or V"J"-
~ _'!aT< b • t .. -....J. _... 'flnoo It b
.......l;r p.....Ucol to non"" u.o"" !aT< """ t tbo .rree" or
u..H c .. "'" H1<I<U"" or o.1 "..u .
Caopu'er-A..h'ed !leUr P""".dur••
TM ....pld <Ievel_nt of dlglt,,1 COKP\Itero ...tu.-..11y 'e.ulted
In "~te=P" to utllh" !.lI1. ""w to<>l In blllll""Y loe"tI<:<I, '!'he
o-""'r "". f"""d u••tul In "., " ...... : In tho d.",lled _trlc
.""lyo1. of rood""y ,,11_"U fOT w"'ch .everd .y.tc... hove \>ee"
d.velope<! (.,13,22 l,"'d In tbe pr<><luctlon of "<1rlver'.-eyc"
_I.. u...ad to .1_1&", • 'rip "I.on&. pr<>po.oed foeillty (8,9,13,00).
1'tIe .... of \.b••""'INter l>u l&u&d In tile IllOro gene....lhed~•••
required In \.be uPPer Iove4 ot ttl. bllIlIvoY p1atul1~ b1e"""b,-
~3 1,
Cao""te.. ho.. no 1.toll1~""-., U1.y c_to ,,"co,'<H"I! to P"O"
~d In.Uuction., Prouoaalne;" ._,er .0 """t I' ."" "uto_
.,I."lly gene""to cor.... <Iecl.l..... by """lyd,,!! dote. 10 • ..,.t
fOn>J40.ble ",.,. L"..", progto.aol,,!! tochn.q.... , i"<1ud'"B Boy"I""
_101"" \.b.oey, bove been ._.... ( 1. ), n.e pre••nt l.oe. of
I<nOVle~ conecrnlng .pproprl"te ·"""Nl." ""d "pc ...ltlo." " ••""Iotod
vltb tnee_orr. _ O""fUctl"ll foeto.. bo. ",.trlo",. the
l.-p~nt.otl"" of b p .
Ao • co".oqu , .omputor ld.d .eo1l!11 .YO"'., In ""Ioh tho._i.. "....d " dedI" "Id. reUle" tban ... \.he de.lg>er, ""'...
been ._e"ed (13,23)' In .oeb ••yo"'.. ..., and ..obi"" .....
• ""PJ.e-.ent.ory _"lOre; l>oUI perf0l"Il tbooe run.tI".,. for ""I.b they
"ro beot .ulted. G<nerally thlo ....on. 'lut.t tb...bin. Perfo,..
l&boTlouo .....Petltl.. 40.'" .....lpu.l.o.U"", .t<>roBC. and re"le.d
run.tlon•• ""ne tbe """ o",,'rolo t.lI. """ly.1o by In"'rp",Une; tbe
ro.ulu of tb. _blne proeO'<luro and by p1atullng .ub.cqu."t ....po.
TlI••""".Pt J>f • caoput.......ld.d .eo1iV' ..h..... eo OllPO••d '0 ".
""Urely """,,,,,I _, 1••b<>vn In Y1gure ,.
A ._",r..l.ed .y......"" only 1>0 "ffoetlve If repld 'M
.on..nlont "..n--.:blne Into.--tl<:<I Inte",h.onge.", or "dld"l!"" ,,~
po•• lbIe. Do.... B10t tlrot he re~....d '" .....bl"" ...ble fo""
M ... .-o.lly bY .o=PlIIlll ond dltiltho.t1en. Crejtllod ""d .....tlotl.d
output olIe"'.". tbe ....hl..·"'·""'" ~'o.1ol!; "". "U.,.... the de.lgn
elllll,...r '" oxt"",t tho t.pcrto.nt InfonaU qulokly ""d ..... Ily.








































































































































































































































































































































































































































































_I, ao>cI .f,Oro;! vI,lII" tbe ~","p.lt< c... · _I t<w _h _"'".
1M coot. _b -. u til.- <11 1_1 .0110 ."",....... 10 rl~
~, I" ....-1 p...,Uc. tJleT are 0001'0<1 ...ttl.....I<lI'. <lie
<_"T.
n..i_t• .--..... tOUOV ..... "..u.,," Krou _ .. _ls.
'ft>o _ ..... Intole TVUl.e .......1Dot. <l1_tMo. aaol ~ _,
(·d....U_·) t<> alItaiJI. tl>e lount <Ol.al cOO' ............. t1J' .-....
.,... ""~ foU.oY1a& oU>o. ftlJ.qs _ "_0" _. ,"" I>ote,,_
-.1.. III. ¢Of'....... _t~.""" alto...,I ·eo ......
--.e••_ .... n ..... _'., """. alUl<>orF ","rl Jll.&I>er .
"" 11~ • ., _ ~ _1_1.0. ~ ..,.1_ ollo<>lee.
-. __ 1m ....... of IoalJI .....1.. t4Ul u-otr
.....n.lll~.
P1~ ~ 0.1 _ "'b", .....1.0 few ....nl ~ be
......<~ -.l to _. c..ot _1.0 tor ""'¥ 1_
.......' ...UOll or tao Valle,. .... u.... _100 ..._, ....
••1_100 .......w. I or .....N.! 1oo&UOII _........ Io:I"Or'o
,_UOII _b _1 .,... be -.lupllo<l bl • ""I",U.. lK""", .n",,·
Ins....., 1oo"1"" ractor to be emaneo<l to """ ...Ired okr_.
1'1 ~ ._ • r~ ct.r' of tbe p Otl'PO o:ARS ~l"_. Tho:
Ilat& pn UOtI ..,t1rltl <_om< t.I>o o.,., OIon or lllol _pO t"r
...b !'actor IntO _hlrw Ill< ._.Ieal 40 '!'!HI ••o,..,lI ..Uv1:1
.on......... tho Ilal.& l.O rlO.1 o<!o'va1<o"", of ",e coot .xI<lo
""" U>on rio. of 0.11 \1 bl rlf>Cllng tho lley•
.... tN•• -.dol. for y dnlre<l ta<\oro olono or In c...IIIO<lOII.
Tho C~I'''"" I. CIIU3~, In _ ........h 0<1101'1. Tho
0010<<1011 0<<1"'"\1 I. _ ",._Iblll\y or 'bo do.l", ."",1..-•.
SI.., I. be.. ql>&l.lfle<I .... _ tJIoo '1IIl' _lol c1 ...n aU
_ -.. ")' ta<... IIoD 10 &100 -....n\ in _ prepoRUon
..:U"'"\7. a1........,. bo 10 "'_ bjl' _ c_.... r _hlAo..,..
I.n _ .~U_ ""'1\11"'" .... dool", tho _11,. _.-0 ..., In
u.. ..1...1 "'16 dlpU..Uan. 'rho CC&JIS :::ro I. <huo .......... be
• _16 1_ do.l", .:ro..... -n.. .",_1 _ or ~""Ica.l and
...... IoU l Inro..-tl"" ......'d In 'be _hl _ 'nI<I..-·I""
dlo.1. I. _ III P1&w'o ~.
"
,- .- H _..- ..,,,,,._,. "-
:..;'
I :::: 'M¥~ I.·············· .------_... .... ··············1_.-




,I ...-.:;'....:=-. ..< _.'-' -- ----.. .- -- ----- •T ..
1 --
1 -- COMPIJTER -"""'"
L ('=":~]-\==.;j~::.. ..
on."... { 1,,=-=1"""'""




FIGURE 5. FLOWCHART FOR THE GeARS SYSTEM.
u
COIlWIl>.T!OKi\L PIICC![lnI~
'\'l'>e CCAKl rot.......111 ..., b,..,.O .J. M <"""""a-tonal
pr<><e4""".. _rl~l ourt&<: b.b prooe<lu WI'" '"
<..... ronl _~ ...pnt....'lns daUl rOT ...~ blel>""1 loco'j"" r..tor
Into _, ..,.,.,1•• '01"0<1 vl'bln tho <'-lNter. ,"01_ po.t.II ..-.1.,-'"
""""cd..... _""A • ....1.. or .U.....·l.... b>' ...... 11"-1,,& u..... «1&,
_b.
'nuo .... of tho ~ '" LIIJ' 1. ..01 10 0.11oo blW!~ plaMl"..;
blo......!IJ' tollowo 11>0 prepu-atlOll, _reb, &DG ..._<1_
Nth'tU•• .- In~ ,. nu.....UyIU..._ be ,..,..1>0. ".,1..
cUrt_ l.Dto elF' .~ ... __ 110 Tu.te 2. To '~lrr ~ dlo_
........... ""n.aLo. la U.. _~n' or ."" <on ......la 1>0..
_ *n_ -.1 ·"'Ilj·t •.
__urea. '-I.... '""" \ltlUU..
A .,.ltabLo .-..... or 10_'.1_ roT • _tor 10 _lid 0
........... 'or _l.o, ...,p_r11lC _11.0 -.p ._...Lt.o boul.
1at_u,., _ 1.0 .-l "", po_' _'.".,<1_.,...' r.ctor,
_ ....... 10 .. __ ror r.ctor. h 10 1101< """ ,.".,. or •
_II.. _I'. _ T, .... "tho. _ 'N &lao _ ..... or tM ....
_....... '!be"" ''''0 tnoto or __.: P'8IIILlca1 __ (_)
.... _01_1 -.ant.. 4tpU.... t..... _UOII or _,.,Ica1
_,.".. '-" _o\eal _ h ~g1_ "'1"0... "_ter --.l,nlo
10 _Uuo.
_tical _ ....... aA .,.Iou,. _rlu.1 ....I.<>p or ..
~ _Pt. _t'allJ' _, ......." _1>'''U u.o. 1.""'-<1"" 001
tbo _ ....... tbol .. _u.1..... "" tbo oc.utS ~.... __ .-
.... ....... , rw.4 00 U 1.0 Nn... , .H........ ~U -"'1" vUI
... -........ "'" _tlu ....1•• vUI ..,.,n>o la "' of perU~
_ ........ 910<. , ro.- en.""" ue u.- •...1 •• A .oe.I....
., \Ie <letl_ u '. l"uooU"" of. tao Nr*,I". .hl>., ~'-O
o. _tlu AOfllr<1I". to .-. q U ..'I o. _-q<>ooUUH...
...1.0," 'I........ bot _n-4 wi ' 41=' Nr........ to elu.e.
okIlIar o. okIlIar _rh., ~ ",,<10.1 ike ""
u.... It 10 _.IU..... 41 ...... otIol __ loe.l!J' ",,",NJ' "_l...
o...I"eoe•••
TABtl': 2
'nI! M£l'IIOIl or Ilf\IFS'I'IGo\TIOIl
Aetivltiu P"",,«l""'.
'u, llo.erlpUOIl._
, [l;f!ne l"OUw'lnde""ndon' l'aotor••n~ .d.,t
0' p,"""",. graphloal _.""'. of ....c~ f.."or.
~u , [l;flne • .".,11"8 p"""o~"r...
""'11""'1"" , "lllgIU~ t.l>e <10.." - convor' graphl••l
.....""'. " ••__rlool .....""'..
• Tn.n-r.,.... ..-rl001 ....." .... t.o ....h ••• "'1'1'171.., ••,,1 ur.bl.e ..loe l'\m<tiOll or
,...,1,,& .,.lo.
, Cll.ek ..llie. fo, .oou....cy ....d aok of bl...
t.l>~ "'" u.e of I ... n~ ,uo"'ee ~oI.
prooo<lu.....
3e....~ , T,...nofo,... ..1.... '0 ulll1U•• , ....d 'Ono'TUC'
utility network> OIl .Inglo or o.-blned
uUlay .UJ""'co••
, Ge"" ...,. oIn&l.e o.nd -..lUpl. "'otO' .Hor_
...It... by ...",,",04 .ppllcotlon of =1nl....
.,.th ~oI. p"""edu.....
llol.eCtiOll , _1...... genor'&""d ..It.,.,,.Uv......~ roo"'.r
If nece..",y t.o >'en""t ,"""te_dependeu, foetor••
"
A ...1... o.... raee ..,. be .ltll." • coo, 1'&<,. or a ..,...rl'.
our""". IAo<h~ ... ...,.r.o. bou • oalq 1«11 1. ""p"u.n,_
I.. _ parUeul&r -.1,.. "'-"_I_ OJ" ....U .. .,..t.eoo to dul..,
\' ...1 ..,. d-n o"H"ble _ aiot_ paUl 1J'a1o &I>CI
to .. _.-&.1 f\D'1.llor ' .....10..-'.1... to "-.1 .
""""l\>rwo<l _. are .....-.1 ·"'Ultl••. • IU.' ,._N_ ..,. -. r-u... or. r.otor Arl«UOC e1_. _to _
_ tn.. lJo. fano SId<al>l.o tor ~laa po,"" -.1'01& on! ..~ ~
.~lud __ ot~ .., u.' .4'lIU"" vUlt. _r ....11.\..""
I. _lble 1. _ - llnuu...... u- 01*"0.1 .~~~_.
&all ..- r..... utlu., ro-:eo •
....... "''''''''OC1>U. <011" C"", be ......ro.-4 ' ••'11!>.1.0 b7
....17 • ....-.-41>1,. _ of wJ._. '110.1.... reproo ·.lllC t.ftIo_
rna .... lie lowrt.H. n <ta,."u_. 00 or "I~
....nt -.1•• "" .... --.1 rae.. lov _ ,,-UIt,.
.....1'>0<... al~ pot!> -4010 of .. \lUll', !'ace. "HI .....u.l,
\0 _III1I&U"" of til< too",,!! ... n_, ._rluo tile lo....r_
...laU_II* _ 1«•.,.., _" , -tu.. , _ uIIlIUN.
I ••l>oo PI'Ot<nTPe 0C\fIS S7"'''' l ... , ...... 'Ol.Ultle•
.... "'.Ad to tile ~t.er lUI ...tr1c... TlIa .""".1'0"-'''01>0 ~...
crlbod 1• ..,1.. 01....1<1 _1.1x _lFb"'.
H_rlce.! Sw- ....o. A""'9'oll P."".du....
_ .. le.1 .,.,.l'ao. anal¥.h proc.d,.,... 1",,10<1•• dIY.roo gl"""P
or .." Ueo1 and tI.tI••1 proco<luro. d•• IlP"'d to .....\.y<. 'po'
tI&U, l.oted ob.., tlono (a8 l. PI~ 1 'hovo ~1Io Inte.. •
...l.oU"".lIIpo _ tllo I""lud.d p.....o<lu...&. 1'11& t.<Irhnlq.u
..' ....ll¥ _ bp QCAllS .... .- e_ted b, bc&"7 11.... All th...
....""Iquo..... <Iooc ..l_ b7 'I'urt>o.. (211 l.
_~or A,.WIo om .......roo. C<!s!.rt_ o<llUe.
y .-!:p.I. ODd _1 ~..... "00<1 Lo
..... do pr'OpanlU"" ..'http <10.1.., """",,,,,lb1ol _l.1nI: _
.- ror '-"pbJo ODd 0 roo,...... n.o _ _m"
t.edooLI_ .... _ ... tho <.ho<> tI.o1 or Pi ( 1 ) ..
_un... 'p _ ( 11 ). 1bo .,.,.!'bo. _rt_ pn>ooodureo ......
...... •_ted b7 !obI (2b 1. !bo appJ.I,,'I_ or pro_
.............. l'ullJf .-1_.~.... ond .... bof"O'ld "'" or
..
/'~~
!. I· I" i"
/"-./vV
11 11 1 II ~ i I ~
/'~ ~ Ij III I' ill I
!. !8 I· I.V !)l' Ii, • ~
c- c- r,/
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• •.. • -•~-
T"'nd "'rIKe ~I., • ""rlety of reg..e•• lon .....1.<'.1., 10
uo.d In the .....1,.01. pba•• or th~ .,,"reb acUeny ( ••e flgure ~) to
"'"' ""1",, .ur"'o,' ...". odeq"."Y &n<l Loob or bl... Trend .ur_e
.....\y.lo 10 YlGeIy o.ed. In \.b. e.rth "'!onee' to .e""",,'" ~a"'".l
rr"", 10::.1 .ff.... tor &t\Y '111- ot opo.U.l pIlen"""n"". The ,,",oh_
nlque Invol .... ,be rlttlllll or e""'J>OT"U""l;,- U"'l'le t",nd ...._e.
'0 <lata, ."eord.lng '0 t.l>o le..._......... erlterlon.
IIIOUW"', .""b •• _tlo.1 ""0 t.otal V_te... ( 6,12
5ta<l.1Ieo.1
) .Itd. the .t"",le
eor..elo.U"" eoefflel.nt, ........d to utl_" the .1!'I1rlo""". or \.be
ow-r."e.. Ohe or IOO..e or tho•••w-rac...... ool.o ...d to p ",
the ...glonal erreet.. n.e ~otd....4 to tll••urrao.., ntlne:
the lo.ck or rtt or the .urra<. to tlte <10"', .... plotte<! •• oontour
_po &n<l .....tl.d ror Inro.-Uon <""""",Ing 1".,.1 anomU... Tht.
te<bnlQue 10 d.acr'he<I In <letaU by 1'UJ'n<:r ( 26 ) 'no! In tb.
geolO!!loal U"n1tW"ll (12,16,19 ).
n.. ,,,,1>'1 .w-ru......\yol. PTOS u••d In tlte GCAR$ Sy.". ""•
• 0Portally Gee.lope<! ror t.lIe purpo.e. e.rl.y ""rUM 10 d""_"'ed
by 1'umer (26 ). Cur",n' ""rol"" heine: O<><: ....nted _ YlU
be ...leued .hortly (29,30). Tren<l .urfac•• up to tb. rln.h d.gre•
...'" o.ed In ,be prototype GCAR$ 51.t.....
eM..,..I"" or Topot!!"IIDto /lot.. to Earlh""rb Val"".
T-rend .w-ra"" .....lyU. ""• • lao uoed t.o c""vert topographic
da... to ••rU>""rb roo' 1..... Kot~tlon or p1'Obo.bl<r e..,h...".k
• .,.... \.br<>o.1llhOUt ..n requlr."_
I} <1o",,1<>_n' or t.opograpilic cle... b,. _ling topogrephlc
-p',
2) .ppro><l ...tlOII or p-od. line. ror .11 po..lble hlU!","¥ ""',•••
Th. proe.dure, .llIll.lar to that Pl"POOe<I bl_rl' (2l l, to oh"""
~phlc.1l1 In rlgure 8. T",1td. .ur"'o. onelyol. d.",,1<>~ ••,,1••
or .""",tlted .url"&<e. or ""ryllll! OOllll'leottl' Theoe ....lId '111"1"&<••
.... .....-<1 1.0 .PI''''.....t. 0.11 POOolble gl"ode llne. 1. ,Ite .....
""'le the ",.'d lo, """'l1I"lng \.b. l.o.ob or rlt or th••••urraoe. to
the .1....tlon u , ""p..e••n. th. _1'u6o. or out or rill "",.l",d
"
( oller Roberts)







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































n ...e 00.101_ po'.h bee_n e"" de.I""""'d o,I~ln and d..·.lnotlon. t.lHI
cen,...1 lInl<o 0' th. ,..th .... ' .....l_d uoH ....dly "'1 Met>
...1""••tId ...1IIO••d t'TOfO rurehe, e""'.lde....Uon. 'no., ,."vioed n,t""Tk
10 ...,&1\0I)"1'..d '0 find ~ mol_ poth ""'ch '.'N'.... the .",,000
chole. and tho p""' 10 ""Po.,ed ""Ul • 1t••Uns c,U.TI"", 10
... e. Io tho ,,"'totyPe .y.t.em """"",,"on or d'e"",'I..,. con,lnued
""tU •• the, tb. t.t.., po.lb 10",1 equalled o. e«e.<led 'v1oe 'h.
rJ<", choice ""t.h .. I..." 0' WItH .e"",n cbol<e. "",....l ..."'d.
1101 .n ~h. Un•• In l.l>. cOO..,n pol.l1••,.., ,."••o1_d hlet>
..Iueo: thooe "e." 1.11••n<!....-e .ll_d to .-etoln .h,l, '.,.".. value•
• nd 'hWl ..y fo", PO" of .e.. ,-u .1"' ..... <1""'•. Ttll. '" neee..ny
If 1.11. oholo•••,.., tI<>t. to __ uMal)' oon......loO<l. Il....d on I<;<od' •
• t,.dl.. , •• ..,n po.o.n< of tho Un .... In tbc ,..l.l>_tM.., and on. halt
""",enl .t ••oh .nd·"",,,,, dI.0...4 to ...'''In '''''I, o,lglnol ...J.......
Thl...1.... YO. rounded to the neore.' lin••nd YO. n• .." .llove' to
d'op bolow """ llnk ot eo.<b .od.
...... ltl0t101 e""INtoUon 10 ""n...aTy '0 S"""""'" d'erMtl••• fo"
• o~IM,lon Of ~ctQ<'. rl<" •••ultable co-01ned utility ..t,lx
....n bo d..eloped; ..,con<!, .. n<C""'.....t ~ derlv.d f"", thl. ">e<1x;
thlM. I01nl_ po<h 'n0401o __t \>e .ppllO<l to tM. net""'•.
A. an aid In tho o.nol¥.to of tlI••I"' ..... tlvo••••ub,_l""
Il0o bo'n ","i".n ""loh pro<luce.....p 0' the .....'1""...I"',notl"". on
the Un. prlntec. Figure 10 slIovo .., """'PIe or tlIl. OtltJl"t.
'n c<-D>n ~H~ "".t "'ot_ potb """t1~.,'he RRL a~"Hb. n_
qui",. o""o1de,..olc .1.<>.--. The o,lgI ...1 ""'TOlon ut111>0<1 '.h<""
a"..yO to .1.<>,.. tlI. booto lin. tool. Info.--'l",,; 0""' for tb. o,lgln
_ .. , one roc tl>o d••Uno.,Ott _.', ..,d ott. 'or 'be link valu••.
'I'ltlo ...."Inte<! the .1.., of tho ""t""r1<o u ..., oould bo handlod to
.boot 1200 n_••nd 0300 )lnl<o. cO'....pondln,g to. y> by laO uUlIty
..tTlx. In.n ..tnmpt to Inc ...... <hi. "",,1_ '''•• tl>o ""'g'n ond
<\oOt1Mt1"" nodo ""'yo "" _I<od Into 0 .1ns!' .cr.,.. 'I'ltlo ..""d
Io8OO 00,.. 100a'1""., wt qu'",d l"t"eq""n< ··""pocktng" of o,lgln .nd
de.U"..U"" node ...1u... _ Ino...,.... In 00l0Jl"<&<l00 U ....... ·hu.
1"".1"'01.<. \11th p..., ••nt """'"..,on•••he gO""""Uon of rive
.ltemo.t!ve., and the de"",lo_nl of a p"nt'T di.play 0' tltelr
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FIGl.RE n ~-GE1£RATED MAP OF FIVE
ALTERNATIVES.
no. P"O"""" GCtdlS Sr't.eto ... ..,.,"<1 .' ".0101<11 ".., .rt>U.
&0 -.... I~ P1 U. 'Ibe tar. -<100 'e" nell doe"*'!
r~ "'"*"~ 'e•• tnJ,l<&1 of tM _ CorTI__ 1••01.. of u..
MP p}.oaIl.. hl.l'U"<Iqr, "'"' ~c 1IOrtIIo ar.- 111_
..... CCUl:I S,.... fer l<>co.H.oc ..... 1>J'po.o.oo. _c • _1_ o1"*'!
outoaa ........
Tho <X>ofIS S,. .-.o.'e•• , ..11.-1""". H' ,r oJ.....-',_ "r
aooJ.n.'" ...."' l<>co.U"" _ ....... '!tIo roUowlllf: _:.on
......",olI'" ., un .. tea,· 1) _ Ilt.ot""""k Con raetor
2J .. ""-..' (:_"'"",U"" c",,' r..,t....
) • ~l..' ....r·.,. .........IU"" Coo'
,""tor
k) ..... $0.-.1 ... Ilener.. _l.C....
'ra.b.. ) ........ tloo .............. t,...".,..,..<1.... 1....U ...... fe. each
_tor .t .~" 'e.' ~.
'Ibo OCARS Sr.t.. _. not 111"OTO t.bo U..,..pe"".n' loe.Uon
ractor.. t>.>r1ns 'h•••lection .ot""r _ lI ...d ..l of \""..
!'a..toc, ........... to ...........lu Ole P....U.-1noCy to, or .It ''''u....
IF,,,,rotod br '~o eo_",. th1"Oug. .noJ.>o." ef 'h ·In&!perulcnt
fa.eto...
n.. "...b'1tUe. of the o::.oJllI Sr.t... "an be be'" 4eoedbed vi'""
thO ..Id of. rewe_le•. n.e...TO br 1>0 ...,. uh...." ..... , ....,
thO I......."*'! ........c to rere""'" to 'I'uToer ( 26 I foe • "re
........ a.noJ.yah.
Dorl...."" or .... Ilort.h_k Coo' _tor Ya.1... ~"'ce
,,~ 12 _ tho _toLl ,-"pIol. 0_1" or ,.
_tboTII ..,.. ar.- .... tot-.l of 1')l1 .,.., o1e..'I-. .......,.. r.-
1:__.. t--.pIo1" _po r...- _.1<&1 _...... F'n'
~ Mf'Ul ""_ ..............r- l1U'" to tI>ne eu..U .....
..
t~:J --~ .. -.•
......
-~ .. _.
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flG~E 12. PHYSIOGRAPHIC OIAGRAM Of THE NORTHERN
TEST AREA.
'rh.... our_•••ro """"" by ._·.r-IIO~....,.4 .""'our _po In
r.«ut't' IJ.
'rho 'Ire. <10 ur,.... forwo • plone 41ppl", &,,0'1, t.,--r<l tho
noru-.... I' .xpl&l I ,110.0 flo. PI"'''''' or tho ..,.I.blUt¥ of
UIo 0,1&11101 .1...11 _ .. , 'N .et.ol ...~ portl.l Y_.e...
_ I.. e<>ofNol•• " .0 bo hI ... I, U",Hlo...,. to othotr """'" It
_ • '''''' ""jt\.....1 41,. '!'III. toftIIo"", 1.0 lowr .1..."""" 'n
"'" .......-., ,rot>obl, ron-to tlle _ .....10th of tho ._ ...Ue,
""..u-o, or t.rqe' teo on4 tbo proo_ of 1_ d ...·I""••l.ca;j
"".0100.' Crook 10 UIo coote"" p&I" of ............
n.. __ ""...... tre"" .urr.oe _ • reo'nl ~ E<Ge, eOl>_
fonl"ll 1.0 'bo~_ of llHI .._ ..u..,. n.e po"'.o' "r"''''''
ex,lol"",,, _ 1""....- '" o r f .... ' po...-'. ""'". tho .."'_101 on4
"'tol Y_ "'. leo ... 110 _ '0 '.Ioa .'pIN...,.,. or 'moe
e..rnd tO.
'floe till'" __ •..- .....rocc _ tbo ........ "f _ .-
'/allq. n,., .u'I.U•• _ .. I"" ...... of .""", N .. Po""'" 10
_ po"""" ,•• lOll ..,101_ by 'bh ....", _r tbo __
__• TIlo fNe1ftl· • .-1••lpiN .
'!'lIe r......u. f1tU1 <10_~ ourl'o<.. """''--0 1.0_
..fl_•• to lII.I. boole po.ten. 'rho t'wrUI __ our~ _..- re._ 1.0 .... po. • of "'~. t k o.l.<:Io,. ......"""'
_r. TIlo fitUI __ .....-.. carrl 1••N'"". I\uU>or om
0<I0i0. 1_ h _'rol por- of tbo _, • .- "":<lI ",n",,·.
_ ~00Il00 or Crook. _ ><1 .....1"11 of _ ~ I • ...,
.....e", yon of _,..,. _ •• bly rofloe' '.lor " "" • .,r 1""100
C.....k. n.e url'aoo 1.1>. bl", .I"'IU 10 Ulelr n,_
e1••• on4 _ PO •..... polo'. '" po r'.·I...
eQl.ol.oed.
or.U ..........r , u.o f1ruo <10_ o....roo.....""'_. _
"'&1<:000.1.-."'" I _. ""._'01')' _r. 0.- .. )] ,..,=.
of rlol.lll', I 1&1_1 .",.._1....4.. 10 ex,l.ol~ h.
tillo rr.ce . .__I.oc1J"•• ,1..,..><1... _Inl. oocI."""'ruo·'oo
or """" _Ie _ •• eo perfb..-d ,. __'bo", ,.s· .,..,. •
..s bel' " _e I')'. '!'IIo firth ·"""" S·........,e_•
..""" tile boot _tl>e<l 11""011 faeoo. • ""Ip'''''
flGU'tE 13.
"""''''... 'EST """G<1IoO'VfI>l• ....,.._ awtWl_.
TO(N) WOO-."'. Of' ..""'"
""" T-...... , •• ,
'O,
T"..."......" '","'TatS_





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































;:; "'i- n ,;:::~ ! ! , II !'" , ,0," , n , , ,S '"~ ••• , •! • ,• • • • • ,
• •,- , •" "l ": " " • " •" • •, • • .. • • • • • 0• •-..,
•••,j •b''8ES8 • S S ••
~
!
0, • ,- , ! •l ,-•• • , ,• ! ~ ~ w • !- i ,. • •, -. i " , "• •• • 1] . j' 0 !, ,1 • •!.j!!,' • • , •• •• It. .. <> ., ,
'I'll. data ",,,.., th.n 01........ fo' adoq....oy atl~ la<k of blu b~
trend .urra.e ....1¥.Io, 0"" \""n • ",,1.0>0 ."'........... <\evelo"". ",.
.,.,I&l>te<l ,.(wlng ovel'&&" proc.~",... '!'hI••",ra•• I••1Iown In
flgur. 15 •
• ""eo of .....1.., .""foc•• wore 4......lope~ foe .ll the otllec
!'octoro .ee<mll"ll to tI>. ""00••""". U.t.ed In Table 3. Cen.'."".,
of a..I .... """t.l ......... tile. ""~.cto.l"m. 'I've .. to of &n&.lf'O' .,.,re I"W'.
rlgun 16 .h.,.,. t.hol alt..·.....tl ...... /:On."........ foc four .Ingle l'OUto_
1_""n....nt f'aotoro, f", 0110 of t""•• loe.U"" pr-eble.... Such
......1_••hoW.d be !'WI fh''', to give tile "".Ign .ngln••'.n Opper_
"mlty to dloeover th. optl_1 lee.tlOIlO 'n to",. of .ocl> raetor
.1""•.
A I..r/:O m_r of -..ltlple t..,toc ....lne. were J)erfO,...d.
'rho•••r••~rl... 1n Table 5. flgure. 11 ."" I~ ohov e ••1"""",,
or the "".u.lu obtalne•.
~=~
'rho oc:ollS 5)'11 00lt ...Iot aoo1gn .ogl1>O<1"" 10 .no.lyt.l"ll •
I..rgor m"" of eh t1ve•. Th. e<eobl ...u"" or "_cleal .""ra,•
....401. ""••Inl_ peth ....ly... p"",e4ure. ,., ..... a .o".ble boo,"
rOr a ........"r·.l<1od .00111" prt>eedore ot 0•• In tI>. hl!!l''''-J' plonnlog
CUrrently tha aothoro experl_ntlng vlth "" Int.,...,tlve
.nte.. ,,"log tal.tj'Jle t._ lo 10 all"" \.h<: deoign '''<I1ne... 10
..,,,., eully ,ontrel the 'nt... h 10 hoped that tM. expecl..ntal
GCOltS II 51"'" vlll _ the 'lOt W1.rul t.<> the de.lgn
.ngll>O<l". ""d le.d to lJop~ t~ for data preuntatl"".
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